Novel target sequences for Pax-6 in the brain-specific activating regions of the rat aldolase C gene.
Upstream activating sequences of the rat aldolase C gene are shown here to confer brain-specific expression in transgenic mice. In addition to binding sites described previously for the brain-expressed POU proteins Brn-1 and Brn-2 (Skala, H., Porteu, A., Thomas, M., Szajnert, M. F., Okazawa, H., Kahn, A., and Phan-Dinh-Tuy, F. (1998) J. Biol. Chem. 273, 31806-31814), we have identified two novel DNA elements critical for an interaction with a brain-specific, high affinity DNA-binding protein. Characterization of this binding protein showed it to be sensitive to thiol oxidation and stable to heat at 100 degrees C. This protein was purified on the basis of its thermostability and its selective adsorption to streptavidin magnetic particles via a biotinylated multimer of its target DNA binding site. Liquid chromatography coupled to tandem mass spectrometry analysis, binding competition with consensus oligonucleotides, and antibody supershift assays led to its identification as the homeodomain paired protein Pax-6. This result suggests that the brain-specific aldolase C gene could constitute a new target for the transcription factor Pax-6, which is implicated increasingly in neurogenesis.